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DETAILED OFFICE ACTION 

Withdrawal of Final Rejection 

The Final Rejection of May 30, 2008 is withdrawn to enter the following new 
grounds of rejection. The amendment of Jul. 28, 2008 has been entered. 

Restriction 

The election of Group I claims 1-15 and 49-58 is acknowledged. Claims 16, 17, 
31 , 32, 40, 41 and 59-64 are withdrawn as directed to non-elected subject matter. 
Claims 1 6, 1 7, 31 , 32, 40, 41 and 59-64 are subject to rejoinder if elected claims 1 -1 5 
and 49-58 are found to be allowable. 

Rejoinder 

Claims 1-15 and 49-58 are directed to an allowable product. Pursuant to the 
procedures set forth in MPEP § 821.04(b), claims 16, 17, 31, 32, 40, 41 and 59-64, 
directed to the process of using the allowable product, previously withdrawn from 
consideration as a result of a restriction requirement of Nov. 15, 2007, are hereby 
rejoined and fully examined for patentability under 37 CFR 1.104. 

Because a claimed invention previously withdrawn from consideration under 37 
CFR 1.142 has been rejoined, the restriction requirement between Groups I and III 
as set forth in the Office action mailed on Nov. 15, 2007 is hereby withdrawn. In 
view of the withdrawal of the restriction requirement as to the rejoined inventions, 
applicants are advised that if any claim presented in a continuation or divisional 
application is anticipated by, or includes all the limitations of, a claim that is allowable in 
the present application, such claim may be subject to provisional statutory and/or 
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nonstatutory double patenting rejections over the claims of the instant application. 
Once the restriction requirement is withdrawn, the provisions of 35 U.S.C. 121 are no 
longer applicable. See In re Ziegler, 443 F.2d 121 1 , 1215, 170 USPQ 129, 131-32 
(CCPA 1971). See also MPEP § 804.01. 



Rejections Under 35 USC 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 16, 17, 31, 32, 40, 41 and 59-64 are rejected under 35 U.S.C. 112, first 
paragraph, because the specification, while being enabling for inactivation of human O 6 - 
alkylguanine-DNA alkyltransferase in vitro, does not reasonably provide enablement for: 

• a method of enhancing the chemotherapeutic treatments of tumor cells in a mammal 
with an antineoplastic alkylating agent that causes cytotoxic lesions at the ex- 
position of guanine comprising co-administering a compound or salt of claims 1 , 5 or 
9 and an antineoplastic alkylating agent which causes cytotoxic lesions at the ex- 
position of guanine (claims 16, 17, 59, 62); 

• a method for treating tumor cells in a mammal by administering a compound or salt 
of claim 1 (claims 31, 32, 60, 63); 

• a method of inhibiting the reaction of 0 6 -alkylguanine-DNA alkyltransferase with an 
alkylated DNA by reacting the 0 6 -alkylguanine-DNA alkyltransferase with a 
compound or salt of claim 1 (claims 40, 41 , 61 64); 
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The specification does not enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to use the invention commensurate in scope with 
these claims. 

Many if not most diseases said to be treated by the claimed methods, such as 
tumor cells and cancer, are known as difficult to treat. At present no known drug can 
successfully prevent or reverse the course of many of these diseases, despite the fact 
that many drugs are said to enhance chemotherapeutic treatments of tumor cells in a 
mammal with an antineoplastic alkylating agent that causes cytotoxic lesions at the ex- 
position of guanine on co-administration with an antineoplastic alkylating agent which 
causes cytotoxic lesions at the Opposition of guanine, treat tumor cells in a mammal, or 
inhibit reaction of 0 6 -alkylguanine-DNA alkyltransferase with an alkylated DNA by 
reacting the 0 6 -alkylguanine-DNA alkyltransferase. Substantiation of utility and its 
scope is required when utility is "speculative," "sufficiently unusual" or not provided. 
See Ex parte Jovanovics, et al., 21 1 USPQ 907, 909 (BPAI 1 981 ). Also, note Hoffman 
v. Klaus, 9 USPQ2d 1657 (BPAI 1988) and Ex parte Powers, 220 USPQ 924 (BPAI 
1982) regarding types of testing needed to support in vivo uses. 

Applicants' attention is drawn to the Revised Interim Utility and Written 
Description Guidelines, at 66 FR 1092-1099 (2001), emphasizing that "a claimed 
invention must have a specific and substantial utility." See also MPEP 2163, et. seq. 
This disclosure is not sufficient to enable the claimed methods based solely on the 
disclosed inactivation of human 0 6 -alkylguanine-DNA alkyltransferase in vitro. 

MPEP § 2164.01(a) states: 
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A conclusion of lack of enablement means that, based on the evidence 
regarding each of the above factors, the specification, at the time the 
application was filed, would not have taught one skilled in the art how to 
make and/or use the full scope of the claimed invention without undue 
experimentation. In re Wright, 999 F.2d 1557,1562, 27 USPQ2d 1510, 
1513 (Fed. Cir. 1993). 

Many factors require consideration when determining whether sufficient evidence 
supports a conclusion that a disclosure satisfies the enablement requirement and 
whether any necessary experimentation is "undue." MPEP 2164.01(a). These factors 
include: (1 ) the claim breadth; (2) the nature of the invention; (3) the state of the prior 
art; (4) the level of predictability in the art; (5) the amount of direction provided by the 
inventor; (6) the presence of working examples; and (7) the quantity of experimentation 
needed to make or use the invention based on the content of the disclosure. In re 
Wands, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988)(reversing the PTO's determination that 
claims directed to methods for detection of hepatitis B surface antigens did not satisfy 
the enablement requirement). See also In re Goodman 29 USPQ2d 2010, 2013 
(Fed. Cir. 1993). Application of these factors to the present application supports the 
determination that the present disclosure fails to satisfy the enablement requirement: 

1 . Breadth of the claims: 

(a) Scope of the methods. The claims cover methods using 2-amino-04- 
substituted pteridines in treatments as mentioned above. 

(b) Scope of the diseases covered. The claims cover treatment methods for all 
tumor cells. A tumor is a swelling or lesion formed by an abnormal neoplastic 
growth of cells. Tumor is not synonymous with cancer, but can be benign, premalig- 
nant or malignant, whereas cancer is by definition malignant. However, the specifi- 
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cation (page 13, inter alia) clearly states that "[t]he present invention has applicability 
to the treatment of any type of cancer capably of being treated with an antineoplastic 
alkylating agent that causes cytotoxic lesions at the 06-position of guanine." 

Cancer includes colon, prostate, brain, breast, ovarian, lung, stomach cancers, 
lymphoma, leukemia, Wilms' tumor rhabdomyosarcomas, multiplemyeloma, soft- 
tissue sarcomas, Hodgkin's and non- Hodgkin's lymphomas and many others. 

• Colon cancers include many types which are rather diverse. Most are 
adenocarcinomas, either of the mucinous (colloid) type or signet ring type. Less 
common colon cancers include squamous cell, neuroendocrine carcinomas, 
carcinomas of the scirrhous type, lymphomas, melanomas (primary or meta-static), 
sarcomas (fibrosarcomas and Leiomyosarcomas) and Carcinoid tumors. 

• Carcinomas of the prostate are usually adenocarcinomas, but others include small 
cell carcinoma, mucinous carcinoma, prostatic ductal carcinoma, squamous cell 
carcinoma of the prostate, basal cell carcinoma, neuro-endocrine carcinoma, signet- 
ring cell carcinomas and others. 

• Breast cancers come in great variety. The most important category of breast can- 
cers is the ductal cancers, which come in a wide variety of types, divided into categ- 
ories: intraductal (in situ); invasive with pre-dominant intraductal component; inva- 
sive, NOS; comedo; inflammatory (IBC); medullary with lymphocytic infiltrate; muc- 
inous (colloid) carcinoma; papillary carcinoma; scirrhous; tubular and others. Ano- 
ther category is lobular breast cancers: in situ, invasive with predominant in situ 
component and invasive. Paget's disease of the nipple can be also with intraductal 
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carcinoma or with invasive ductal carcinoma. Adenomyoepithelioma is dimorphic 
tumor characterized by the presence of both epithelial and myoepithelial cells. 
There is breast angiolipoma and spindle cell lipoma of the breast. There is lymph- 
oma of the breast (both Non-Hodgkin's lymphoma of the breast and Hodgkin's dis- 
ease of breast forms). There are some sarcomas, including giant cell sarcoma of 
the breast, leiomyosarcoma of the breast, Angiosarcoma of the breast, cystosarc- 
oma phylloides and liposarcoma of the breast. There are carcinoid tumors that can 
be primary carcinoid tumors of the breast or can arise from nonmammary sources. 
There are breast salivary gland-like tumors, including acinic cell carcinoma, oncocy- 
tic carcinoma (Mammary epithelial oncocytoma) and mucoepidermoid carcinoma. 
Other rare carcinomas include Spindle cell carcinoma of the breast, Squamous cell 
carcinoma of the breast, Secretory Carcinoma of the Breast (Juvenile secretory car- 
cinoma), Metaplastic carcinoma of the breast (a heterogeneous group of invasive 
breast cancers including types with squamous differentiation and those with hetero- 
logous elements), Invasive Micropapillary Carcinoma of the Breast, Adenoid cystic 
carcinoma of the breast, cribriform carcinoma, Myofibroblastoma of the Breast (Ben- 
ign spindle stromal tumor of the breast) and glycogen-rich clear cell carcinoma of the 
breast. There are numerous other rare breast cancers, including e.g., Fibromatosis 
of the breast (extra-abdominal desmoid), Angiomatosis of the Breast and mammary 
hamartoma. There are also nonmammary tumors, primarily adenocarcinomas, that 
can metastasize to the breast, including bronchogenic carcinomas, malignant mela- 
nomas (primary and secondary), rhabdomyosarcomas, malignant mesotheliomas, 
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thyroid carcinomas, renal cell carcinomas, malignant lymphomas and gastrointesti- 
nal carcinomas (including those from the stomach, pancreas, esophagus and colon). 

The specification fails to identify the results of treatment with the methods of this 
invention and how such results would be recognized, particularly with regard to 
conditions and diseases that are currently considered incurable, untreatable or fatal. 

2. Nature of the invention and predictability in the art: The invention is directed 
toward medicine and is therefore physiological in nature. It is well established that 
"the scope of enablement varies inversely with the degree of unpredictability of the 
factors involved," and physiological activity is generally considered to be an 
unpredictable factor. See In re Fisher, 166 USPQ 18, 24 (CCPA 1970). 

Pharmacological activity in general is unpredictable. In applications involving 
physiological activity, such as the present: 

The first paragraph of 35 U.S.C. §112 effectively requires that the scope of 
the claims must bear a reasonable correlation to the scope of enablement 
provided by the specification to persons of ordinary skill in the art. 

Plant Genetic Systems v. DeKalb Genetics Corp., 65 USPQ2d 1452 (CAFC 2003). 

3. Direction and Guidance: That provided is very limited. The dosage range 
information is meager at best. It is generic, the same for all disorders the 
specification covers. No specific direction or guidance provides a regimen or 
dosage effective specifically for all of the conditions construed by the claims. 

4. State of the prior art: The art indicates the need for undue experimentation. 
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Ishiguro, et al., Mol Cancer Ther. 2005;4:1 755-1 763, studied the role of O 6 - 
alkylguanine-DNA alkyltransferase in the cytotoxic activity of cloretazine and 
reported the need for further research: 

DNA cross-linking agents occupy a key position in the currently available 
cancer chemotherapeutic arsenal. Although the precise mechanisms by 
which these agents preferentially kill tumor cells remain unclear, it is gen- 
erally accepted that rapidly dividing cells are more susceptible to such ass- 
ault, whereas normal cells possess the capacity to recover from DNA dam- 
age by genome surveillance mechanisms. Compounds that chloroethylate 
the O position of guanine are unique for the following reasons. First, stud- 
es conducted with chloroethylnitrosoureas and 1,2-bis(methylsulfonyl)-1- 
(2-chloroethyl)hydrazine (90CE) have provided evidence that 0 6 -chloro- 
ethylguanine is the critical DNA lesion that progresses to lethal interstrand 
DNA cross-links. Secondly, the 0 6 -alkylguanine lesion is subject to repair 
by 0 6 -alkylguanine-DNA alkyltransferase. Finally, variability in the AGT 
content exists between tumor and host cells. Thus, a difference in AGT 
content in tumor and host cells constitutes an exploitable target resulting in 
a therapeutic basis for the antineoplastic efficacy of cloretazine. 



Schold, et al., Neuro-Oncology, Jan. 2004, 28-32, reports only the beginning of 
clinical trials. 

Although only marginally effective in most cases, drugs that alkylate DNA 
in the Opposition of guanine are the agents most commonly used against 
anaplastic gliomas. These include the nitrosoureas, procarbazine, and 
temozolomide. Resistance to cytotoxic effects of these agents is media- 
ted in large part by the DNA repair protein 0 6 -alkylguanine-DNA alkyltran- 
sferase (AGT). AGT can be transiently suppressed by the exogenous 
administration of 0 6 -benzyl-guanine (BG), which binds to and inactivates 
the repair protein. During the period of suppression and until new AGT 
protein is synthesized, the cells in which AGT has been suppressed are 
dramatically more sensitive to DNA alkylating drugs. Consequently, BG 
has entered clinical trials in combination with carmustine, a representative 
alkylating agent. 
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Javanmard, et al., Journal of Medicinal Chemistry, 2007, Vol. 50, No. 21 , 

5193-5201, summarized the limited ability of tested compounds to sensitize 

cells to alkylating agents: 

Despite the excellent alkyltransferase inactivation activity of the folate 
esters describe in this paper, their ability to sensitize cells to alkylating 
agents was limited. This is most likely due to a low level of uptake rather 
than rapid degradation because their conversion to folate by cellular 
esterases was quite slow. However, they provide a very useful lead for 
the design of other highly wartewr soluble, specific, and potent 
alkyltransferase inhibitors based on the ability to interact with additional 
residues in the alkyltransferase active pocket. 

Thus, ability of an agent that inactivates 0 6 -alkylguanine-DNA alkyltransferase to 
treat all diseases recited by the claims remains open to further study and proof. 

5. Working Examples: Applicants do not provide highly predictive competent 
evidence or recognized tests to treat all conditions recited for the claims. 
Furthermore, Applicants have not provided competent evidence that the instantly 
disclosed tests are highly predictive for all uses disclosed and embraced by the 
claim language for all of the intended hosts. 

6. Skill of those in the art: Ishiguro, Schold and Javanmard call into question 
the efficacy of treatment with the claimed methods. These references 
discussed above confirm the need for additional research. 

7. Quantity of experimentation needed to make or use the invention. Based on 
the disclosure's content, an undue burden would be placed on one skilled in the 
pharmaceutical arts to use the invention, since the disclosure gives the skilled art- 
isan inadequate guidance regarding pharmaceutical use, for reasons explained 
above. The state of the art, as discussed in the articles above, indicates the require- 
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merit for undue experimentation, particularly with regard to potentially devastating 
side effects. Thus, the ability of an agent that inactivates 0 6 -alkylguanine-DNA 
alkyltransferase to treat all of the diseases construed by the present claims remains 
open to further study and proof. 

See MPEP 2164.01(a), discussed supra, justifying the conclusion of lack of 
enablement commensurate with the claims. Undue experimentation will be required to 
practice Applicants' invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 16, 17, 59, 62 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. It is not understood how an antineoplastic 
alkylating agent can cause cytotoxic lesions at the Opposition of guanine. How can 
lesions be caused on a molecule? Clarification is required. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cecilia M. Jaisle, J.D. whose telephone number is 571- 
272-9931 . The examiner can normally be reached on Monday through Friday; 8:30 am 
through 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James O. Wilson can be reached on 571-272-0661. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/James O. Wilson/ 

Supervisory Patent Examiner, Art Unit 1624 



Cecilia M. Jaisle, J.D. 
8/29/2008 



